Phase I pharmacokinetic and pharmacodynamic study of lapatinib in combination with sorafenib in patients with advanced refractory solid tumors.
The epidermal growth factor receptor (EGFR) and ERBB2 (HER2) pathways and vascular endothelial growth factor (VEGF)-dependent angiogenesis have a pivotal role in cancer pathogenesis and progression. Robust experimental evidence has shown that these pathways are functionally linked and implicated in acquired resistance to targeted therapies making them attractive candidates for joined targeting. We undertook this phase I trial to assess the safety, the recommended dose for phase II trials (RPTD), pharmacokinetics (PK), pharmacodynamics (PD), and the preliminary antitumour activity of the combination of lapatinib and sorafenib in patients with advanced refractory solid tumours. Four cohorts of at least three patients each received lapatinib once daily and sorafenib twice daily together on a continuous schedule. Doses of lapatinib and sorafenib were escalated based on dose-limiting toxicities (DLTs) in the first treatment cycle following a traditional 3+3 design until the RPTD was reached. Additional patients were treated at the RPTD to characterise PK profiles of this combination and to investigate the potential interaction between lapatinib and sorafenib. Serum samples were collected at baseline and then prospectively every two cycles to assess changes in PD parameters. This trial is registered with ClinicalTrials.gov, number NCT00984425. Thirty patients with advanced refractory solid tumours were enroled. DLTs were grade three fatigue and grade 3 atypical skin rash observed at dose levels 3 and 4, respectively. The higher dose level explored (lapatinib 1250mg/day and sorafenib 400mg twice daily) represented the RPTD of the combination. The most common drug-related adverse events were fatigue (68%), hypocalcemia (61%), diarrhoea (57%), lymphopaenia (54%), anorexia (50%), rash (50%), and hypophosphatemia (46%). PK analysis revealed no significant effect of sorafenib on the PK profile of lapatinib. Of the 27 assessable patients for clinical activity, one achieved a confirmed complete response, four (15%) had a partial response, and 12 (44%) achieved disease stabilisation. The disease control rate overall was 63%. Combination treatment with lapatinib and sorafenib was feasible with promising clinical activity and without significant PK interactions. Long term tolerability seems to be challenging.